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AFERODYNAMIC RESULTS OF A SEPARATYON EFFECTS
TEST CONDUCTED IN THE AEDC 40 x 40 INCH TUNNEL A
FACILITY ON THE ROCKWELL INTERNATIONAL LAUNCH
CONFIGURATION 3 (MODEL 32-0TS) INTEGRATED VEHICLE

(IA13)

by
J. H., Campbell, II
Rockwell International Space Division

ABSTRACT

Experimental aerodvnamic investigations were conducted frem July 5
through July 17, 1973, in the AEDC/VKF tunnel A facility, on a 0.01 scale
model (Model 32-0TS) of the Rockwell International launch configuration 3
Integrated Vehicle (excluding the left-hand bocster). The AEDC captive
.rajectory system was utilized in conjunction with the tunnel primary

sector to obtain "grid~type" data for tank (ET) abort from the Orbiter
(sSV), and for nominal separation of one Booster (SRB) from the Orbiter-

Tank combination. Booster separation was investigated with and without

separation motors plume simulation. The plumes were generated by eight

’
Mj = 2.15 nozzles using a 1500 psia cold air supply.
Free stream data were obtained for all models (orbiter, tank,
orbiter-tank, and right-hand booster) to provide baselines for evaluation
of proximity effects.
1ii
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The entire investigation was conducted at a nominal free stream Mach
number of 4.5 and at Reynolds number per foot ranging from approximately
7.0 x 10° to 6.6 x 105,

This report is published in three volumes. Volume I contains data
fiéures through page 894. Volume II contains the remaining data figures

and the apperdix (tabulated source data) is found in Volume 1II.
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NOMENCILATURE

speed of sound; ft/sec

dynamic pressure, pV%/2; psf

mass density; slugs/ft3

base force coefficient, -Ap(Pp - P,)/quSw;

forebody axial force coefficient; Cp - CAb

axial force coefficient excluding adjustments
for base and sting/balance cavity pressure
measurements; axial force

Qoo Sy

. normal force
normal force coefficient; - S—
Sy

rolling moment coefficient; rolling moment
qwswlref

nitching moment ceoefficient; pitching moment

qwswlref

side force

95y,

side force coefficient;

PLOT
SYMBOL SYMBOL DEFINITION
a
\Y velocity; ft/sec
M MACH Mach number, V/a
9 Q(PSF)
p RHO
Ap base area; fr?
CAb CAB

base force
qfl)sw

CAf CAF
CA CA
CN CN
Cy CBL
Cm CLM
CY CY
o CYN

yawing moment
qwswlref

yawing moment coefficient;




NOMENCLATURE (Continued)

PLOT
SYMBOL SYMBOL DEFINITION
Sy SREF reference wing area; ft?
CcPS captive trajectory system
Pyq/P, PB1/P number one base pressure ratin
Pp2/Pe PB2/P number two base pressurez ratio
PC/POD PC/P sting/balance cavity pressure ratio
Pyy PB1 number one base pressure; psia
Pyo PB2 number two base pressure; psia
P, PC SRB separation nozzle chamber pressure; psia
P, P freestream static pressure, psia
Py PTOTAL freestream total pressure, psia
C CPB1 number one orbiter base pressure coefficient,
Pb1
(Pbl - Poo)/qon
Csz CPB2 number two orbiter base pressure coefficient,
(Pp2 - Px)/qw
Cp CPC sting balance cavity pressure coefficient, »
¢ (Pc - Poo)/qm
R/ % RN/L freestream unit Reynolds number x 107%; per foot
Lref LREF refercnce dimension used to reduce the measured
BREF balance moment data to cueffirient form, orblter
model body length, inches
Sa AILRON aileron deflection; degrees
6e ELEVTR elevon deflection; degrees




SYMBOL
¢
Aa

a8

%o/T

%9

QET
GSRB

Bo/T

PLOT
SYMBOL

RUDDER

DALFHA

DBETA

ALPHA

ALPHA

ALPHA

ALPHA

BETA

BETA

NOMENCLATURE (Continued)

DEFINITION

rudder deflection; degrees

parameter name for nominal angle of attack
difference, (Aa = @gpp - %) or (ba = Bpm - a5);
legrees

parameter name for nominal angle of sideslip
difference, (AB = BSRB - BO/T) or (AR = BET - 80);
degrees

orbiter tank angle of attack. All source data are
presented as a function of ag/, except for isolated
tests and those where the tank is secparating from
the orbiter; degrees

agrg = %o/T + Ao

orbiter angle of attack. Source data are presented
as a function of ar for isviated tests and those
where the tank is separating from the orbiter;
degrees

agT = 9o + Aa

external tank angle of attack. Source data are
presented as a function of agp, only, for te:ts of
the isolated external tank, degrees

sclid rocket booster angle of attack, source dita
are presented as a function of agpg, only, for
tests of the isolated SRB, degrees

orbiter tank angle of sideslip. All source data
are presented as a function of Bg 7 except for
isolated tests and those where the tank is separ-
rating from the orbiter; degrees

Bsrg = Bo/T * OB

orbiter angle of sideslip. Source data are
presented as a function of Bg for {solated tests
and those wher2 the tank is separating from the
orbiter; degrees

A

Bgr = Bo




NOMENCLATURE (Concluded)

PLOT
SYMBOL SYMBOL DEFINITION
BET BETA external tank angle of sideslip. Source data
: are presented as a function of BgT, only, for
tests of the Isolated external tank, degrees
8SRB BETA solid rocket booster angle of sideslip. Source
data are presented as a function of Bgrps only,
for tests of the isolated SRB, degrees
SsB SPDBRK speed brake flare angle, degrees
c.g. center of gravity
Tteo TTOTL freestream total temperature; °R
Ty T freestream static temperature; °R
AX X separation distance measured along the longicudinal,
X axis; inches. See figures 2d and 2e
XMRP X station of the moment reference center; inches.
See figures 2b and 2c
LY Y separation distance measured along the lateral,
Y axis; inches. See figures 2d and 2e.
YMRP Y station of the moment refereace center; inches.
See figures 2b and 2c.
ZMRP Z station of the moment reference center; inches.
See figures 2b and 2c.
AZ Z separation distance measured along the vertical

Z axis; inches. See figures 2d and 2e.




INTRODUCTION

The NASA Space Shuttle Integrated Vehicle (SSV) is comprised of four
components: an orbiter (0), an external fuel tank (ET) for the orbiter,
and -two solid rocket boosters (SRB's). During the ascent phase of the
SSV the ET and SRB's are separated from the orbiter, and return to earth,
In order to assure clean separation of the ET and the SRB's from the orbi-
ter it is necessary to know the aerodynamic forces acting on these com-
ponents, and the orbiter, during the separation procedure. This test was
conducted to determine the interacting aerodynamic effects for two situ-
atioﬁs: 1) nominal abort of the SRB from the orbiter/external tank com-
bination and 2) emergency abort of the external tank from the orbiter.

Data were obtained at a freestream Mach number of 4.5 with Reynolds
number varying from 7.0 x 10% to 6.6 x 10° per foot. The SRB has small
rocket motors which are utilized to assure positive separation. During
these tests motor operation was simulated by using cold air jets and data
were recorded with and without these motor plume simulations.

The isolated vehicle components were tested over an angle of attack

and sideslip range as shown below:

Vehicle Component u Range B Values

Orbiter -10° to 30° 0°, 5°, 10°

External Tank -40° to 10° 0°, 5°

Orbiter/External Tank -10° to 30° 0°, 5°

Solid Rocket Booster -30° to 15° -10°, 0°, 5°, 10°,
20°, 30°




INTRODUCTION (Continued)

In oraer to examine the interacting flow field effects during the
two abort situations, the separating component was held at attiftudes
relative to the parenc configuration and mcved to various field positions

to record aerodynamic data. The relative attitudes tested were:

Vehicle Component Aa Range AB Values
External Tank -30° to 5° 0°, +5°
Solid Rocket Booster -20° to 5° 0°, +5°, -10 , -20°

where for external tank Ao = (agp - %), 4B = (Bgr - Bp)and for solid

rockét booster Ao = (aggrg — aO/ET)’ A8 = (Bgpp ~ 8O/ET)'

The vertical (Z), longitudinal (X) and lateral (Y) separation dis-

tance ranges were:

Vehicle Component X-Inches(f.s.) Y-Inches(f.s.) Z-Inches(f.s.)
External Tank 0 to 1200 -200 to 200 0 to 1300
Solid Rocket Booster O to 1600 0 te 800 0 to 100

where for the external tank, X, Y, and Z = O when the ET nose is in the
mated position with respect to the orbiter. (See figure 2d.) For the
SRB, X, Y, and Z = O when the SRB nose is in the mated position with
respect to the Orbiter/External Tank. (See figure 2e.)

During SRB separation testing (see figure 2e.) the external tank
was rigidly attached to the orbiter, which was supported inverted on the
tunnel primary sector. The booster was supported on the CTS via a flow-
through balance and sting.

During external tank separation testing (see figure 2d.), the

10




INTRODUCTION (Concluded)

orbiter was supported inverted on the primary sector and the ET was sup-

ported on the CTS.

. No base or cavity pressure taps were built intc the models. To ob-

tain these pressures (two base, one cavity per model) , hardline tubing

was routed to the vicinity of the model bases and bent into areas where

pressures were desired.

As an aid in clarifying the interdependence of the test configuration

with the tabulated source data in the Appendix, the following array is a

neceésary adjunct to the Run Summary Schedule of Table II.

DATASET

RTJCO01
through
RTJ099

RTJTO1
through
RTJT99

RTJ100
through
RTJ283

RTJ300
through
RTJ483

RTJ 500
RTJ501

RTJ502
through
RTJ507

RTJ5N8
RTJ509
RTJ510

through
RTJ536

BALANCE

Orbiter

Tank

Orbiter Tank

SRB

Tank

Orbiter

Orbiter Tank

SRB

TEST CONFIGURATION

tTank Separating From Orbiter

*SRB Separating From Orbiter Tank

»Isolated

11

APPENDIX
PAGE NUMBER

1
89
90

178
179
361
362

543

543
544

545

550

551
552

553
565
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CONFIGURATIONS INVESTIGATED

The 0.01-scale 32-0TS models consists of an orbiter, tank, and one
booster (with metric high-pressure separation thrusters, fore and aft).
See figures 2b and 2c.

The configuration of each vehicle component tested is given below.

Pertinent dimensional data for these model components may be found in

Table III.

Orbiter 09 = (319C7F5M4) (W107E23) (V7R5) where:

Component Definition

Big Fuselage per Rockwell 1line *'.70-000139B.
(Model drawing SS-A00062)

Cy Canopy per Rockwell Lines VL70-000139B.
(Model drawing SS-A00062)

Eyy Elevons per Rockwell lines VL70-000139B.
(Model drawing SS-A00109)

Fg Body flap per Rockwell lipes VL70-000139B.
(Model drawing SS-A00062)

My Orbital Maneuvering System per Rockwell lines
VL70-000139B. (Model drawing S$SS~A0C06?)

Rg Rudder per Rockwell lines VL70-000139B and *
VL70-000095. (Model drawing SS-A00062)

vy Vertical tail per Rockwell lines VL70-000139B and
VL70-000095. (Model drawing S$5-A00062)

Wi07 Wing per Rockwell lines VL70-000130B.

(Model drawing SS-A00109)

The external tank (T]O) is not broken down into subassemblies and
was constructed to Rockwell lires VL72-000088 and VL78-000041 (Model

Drawing SS-A-00108).

12
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CONFIGURATIONS INVESTIGATED
(Concluded)

The solid rocket booster (58) is not broken down into subassemblies

and was constructed to Rockwell lines VL72-000088 and VL77-000036 (Model

Drawing SS-A-00113).

13
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TEST FACILITY DESCRIPTION

The AEDC von Karman Facility (VKF) Tunnel A is a continuous, closed-
circuit, variable density wind tunnel with an automatically driven flex-
ible-plate-type nozzle and a 40- by 40-in. test section (see Figure 73).
The tunnel can be operated at Mach numbers from 1.5 to 6 at maximum stag-
nation pressures from 29 to 200 psia, respectively, and stagnation temper-
atures up to 750YR (M = 6). Minimum operating pressures range from about
one-tenth to one-twentieth of the maximum at each Mach number. A descrip-~
tion of the tunnel and airflow calibration information may be found in

the Test Facilities Handbook*.

*Test Facilities Handbook (Ninth Edition). "'von Karman Gas Dynamics

Facility, Vol. 3", Arnold Engineering Development Center, July 1971.
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DATA REDUCTION

Six-component aecroaynamic force and moment data .ere recorded for
the Orbiter,External Tank, and Orbiter/ET. Four-component force and oment
data were recorded for the SRB. Thrust loads gencrated by the SRB separa-
tion motors werc treated as tares and were subtracted trom balance recorded
loads before computing cocfticients. For Orbiter treestream and ET oabort
testing, the Orbiter was wounted on the AEDC O.8b~inch 4,00=-Y=16-0737
balance. For ET f{reestream and ET abort, the ET vas mounted on the AIDC
0.85-inch 4.09-H-36-04Y balance. For SRB separation, the Orbiter /LT was
mounted on the 4,00-Y-36-049 balance. For SRB frcestream and scparation,
the SRB was mounted on the Rockwell 0.625-inch 4.0G-H=-34-065 11ov-through
balance.

All force and moment data were reduced to - oofficient form in the
body axis system. Base and “alance cavity pressures were reoorded. How-
ever, no pressure adjustments were made to the force and coment ddata. Al
coefficients are based on the tollowing reterence dimensions.

SREF © orbiter wing reference area = 0,269 o

Ygpp = bypp = orbiter body lengsh = 12,903 inches
Moments are about the following reference cog. Tocations:

Orbiter (Isolated and with ET separating):

XMRP 8.516 inches aft of orbiter nose (sce tigure 2¢)

It

ZMRP = 4.0 (fuselage reference line 4.00
External Tank (Isolated and while separvating trom orbiter):

XMRP = 10,94 inches aftv of ET nose (see tigure Je

/MRP

il

0.0 (tank centerline)




. A
Py

Orbiter/F1 (Isolated and with SRB separating)

XMRP 7.43 inches aft of ET nose

(sce tipure

ZMRP 0.47 inches above ET centerline

it

SRB (Isolated and while separating from Orbiter/BT)
YMRP = 9.67 inches aft of SRB nose (sce figure 2b)

ZMRP = 0.0 (SRB centerline)

2h)
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“ TEST ¢ JA/3 (VA 323) DATE & 0ST-EST
TEST CONDITIONS
TOTAL PRESSURE DYNAMIC PRESSURE  ISTAGNATION TEMPERATURE
MACH NUMBER (Pounds/sa. Inch) (pounds/sa. inch) (degrees Fahrenheit)
£.532 /70 5.27 /45
4.52 50 5. 85
i 5& 2.80
4,5) 28.9 /- 4/
ql ‘7’8 //’ é &’ 58

BALANCE UTILIZED: 4.00 -Y-36 - 037 $.00 - Y- 36 043 | 4.00-Y-34- (%5

NF 2[50 |200|4135 40.240.3 |40.25 ~ H&%&%l

¢ 175 [H1ool2/00 40,15 40.3 [40.2 Py
AF 2251460 | — 40.1540.3| —

pu  4300l42£0|4 300 40.5|£1.0 (1,0

RM 220|380 | ~ 40.2|40.4 —

yM 3150 |#190]32275 40.5|t10|40.75 Y

'; COMMENTS: R .
) ThE -037 MOUNTED IN ORBITTR Fok TRk G TER - [SHATED AND TraNK STPARATION.

2. THE - €YY Hom/rGD IN oR8IrER Fort " OPBITER -TANK Jjau re0” Aand “RoosrEe
SEPARAT .. ALSO MOUNTED IN TANK For "TANK I&m»n;—b Anp " IANK Scmmv,"
2). THE - 0kS MOWTED IN BIOSTER AR "8I STER T30cATED "ant © Bresrer seiwerron.”
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TABLE III. MODEL DIYENSIONAL DATA

| MODEL COMPONENT:  BODY (Elgl

GENERAL DESCRIPTION: Confipuration 3 lightweight Orbiter fuselage

Model Scale = 0,010 Model Drawing Mo, SS-AC0062

QBAHING NUMBER ; V1.70-0001398

DIMENSIONS : FULL~SCALE MODEL SCALE
Length ~ in, 1290 _ 12,903
Max. Width ~in. (0 X = 1528.3 in.) 267,6 2475
Max. Depth~ir, (@ Xo = 1480.52 in,) ___2éé4ﬁ;__ — 2,45

# Fineness Ratio N __Laalh
Ama~ﬁ?
Max. Cross-Sectional (@ X, = 1480.52 in,) 386,67 0.Q3847

Planform
Wetted

Base

* Fineness Ratio is the fuselage length divided by the equivalent

diameter for the maximum cross-secticnal area.
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TABLE IIT. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT: Canopy (C7)

GENERAL DESCRIPTION:  Configuration 3 lightweight Orbiter Canopy

Model Scale = 0.010Q Model Drawing No. S5S-A00062

DRAWING MNUMBEK VL70-000139B

DIMENSION: FULL SCALE MODEL SCALE

Length (X, = 433 IN. to Xo = 670 IN.) _237 2.370
Max Width
Max Depth

Fineness Ratio

Area

Max Cross-Sectional

— ——— e remc—

Plgnform

Wetted

Base
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TABLE III. MODEL DIMENSIONAL DATA (CONTINUED)

‘ MODEL COMPONENT :

Elevon (E23)

GENERAL DESCRIPTION:

Configuration 3 lightweight orbiter elevcns

Data for (1) of (2) sides

Model Scale = 0,010

Model Drawirg No, SS-A00109

DRAWING NUMBER: VL70-000139R
DIMENSIONS : FULL-SCALE MODEL SCALE
Area ~ ft.2 205,57 0,02055
‘Span (equivalent)~in, 3.3 3.5334
Inb'd equivalent chord ~ in. 114.78 1,1478
Outb'd equivalent chord~ in, 55.00 0,550
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chord __0.208 0,208
At Outb'd equiv. chord 0.400 0.L00
Sweep Back Angles, deg
Leading Edge __ 0,00 .00 N
Tailing Edge -10,24 -10.2L
Hingeline 0.00 0.0
Area Moment (Normal to hinge h’ne)~ft3 1548,0 0.00155

4]




TABLE III. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT: Body Flap (F:)

GENERAL DESCPRIPTION: Configuration 3 lightweight orbiter tody flac

Model Scale = 0,010 Model Drawing No. SS-AO0062

DRAWING NUMBER VL70-000139P

DIMENSION: FULL SCALE MODEL SCALE
Length ~in, 84.70 0.8470
Max Width~1n, 267.6 2,6750
Max Depth

Fineness Ratio

Areo~ft.2

Max Cross-Sectional

Planform 142,5195 0.014251¢5
Wetted

Bose 38,0958 ' 0.00287982
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MODEL COMPONENT:

TABLE III.

MODEL DIMENSIONAL DATA (CONTTNUED)

OMS Pod (M)

GENERAL DESCRIPTION:

Configuration 3 lightweight Orbiter

Orbital

Manuevering Svstem Pod,

Model Scale = 0,010

Model Drawing Mo, SS-A00062

DRAWING NUMBER

DIMENSION:

———

Length~in,
Mox Widthadin,

Max Depth~in,
Fineness Ratio

Area

; Moaox Cross=Sectional

Planform
Wetted

Bose

V1L70-0001398B
FULL SCALE MODEL SCALE
346,0 3.460
108,0 1,080
113.0 1.13
43




TABLE III. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT : Rudder (Rc)

GENERAL DESCRIPTION: Confifuration 3 lightweight Orbiter rudder

Model Scale = 5,010 Mcdel Drawirg Yo, SS-A00062
V170-000139B

DRAWING NUMBER: V170-000095

DIMENSIQONS : FULL-SCALE MODEL SCALE
Area~ft,2 106.38 0.010538
Span (equivalent)~in. 201,0 2.010
Inb'd equivalent chord~in, 91.585 0.91585
Outb‘d equivalent chord~in, . 50.833 0.50823

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.400 0.400
At Outb'd equiv. chord 0.400 __0.400

Sweep Back Angles, deg.

Leading Edge _3u.83 34.83

Tailing Edge 26,25 26,25

Hingeline _ 34.83 34.83
Area Moment (Normal to hinge h’ne)~ft3 526,13 ©.00053
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TABLE II1I. MODEL DIMENSIUNAL DATA (CONTI!: VD)

MODEL COMPONENT: _VERTICAL TATL (Va).

GENERAL DESCRIPTION: Configuraticn 3 lightweight orbiter vertical tail,

double wedge airfoil sectiorns with rourded Jeadi=p edre.

Model Scale = 0.010 Model Drawirg Mo, SE-A00042
VL70-000139 B

YL7Q-000095,

DRAWING NUMBER:

DIMENS IONS : FULL-SCALE MODEL SCALE

TOTAL DATA

2

Area (Theo)~ ft 413.25 0.04132
Planform
Span (Theo)~in. 315.72 3.1572
Aspect Ratio 1.675 1.675
Rate of Taper 0.507 _0.507
Taper Ratio 0L 400
Sweep Back Angles ~deg. -
Leading Edogz 45.000 45.000
Trailing Edge 6. 21,9 26.249
@ 0.25 Element Line 41.130 41.1730
ords:
Root (Thec) WP 268.50 2.6850
Tip (Theo) WP 108.47 1.0847
MAC 199.81 1.9981
Fus. Sta. of .25 MAC 1463.50 L. 6350
W. P, of .25 MAC £35.522 6.355.2
B. L. of .25 MAC 0.00 0.00
Airfoil Section
Leading Wedge Angle ~ deg. 10.000 10,000
Trailing Vedge Angle ~ deg. 14 . 920 L9250
ceading [d?ge Radius ~ in, 2.00 Q.0xQ
Void Area ~ ft< A 13.17 0.cc13
Blanketed Area ~ ft* 12.67 0.0012




TABLE ITI. MODEL DIMENSIONAL DATA (CONTINUED)
MODEL COMPONENT:  WING (W107)
GENERAL DESCRIPTION: Confipuration 3 lightweight Orbiter wirg

Model Scale = 0,010 Model Drawing Yo. SS-AO0109

DWG. NO, V1L72-000129%

DIMENSIONS : FULL-SCALE MODEL SCALE
TOTAL DATA
““Area (Theo,)~ft2 :
Planform 2690 "N 0. 2500
Span (Theo) ~ ir, 3L, 92448
Aspect Ratio 2, 6% 2,273
Rate of Taper 1,177 1,177
Taper Ratio 0,200 0.an0
Dihedral Angle, deg, (3 T.Z. of Zlevor) 3,500 EEES
incidence Angle, deg, 0,500 N, 500
Aerodynamic Twist, deg, +3, 000 43,770
Sweep Back Angles, deg, .
Leading Edge 45,07 45,000
Trailing Edge -10,0! =10,
0.25 Element Lina 35,009 5,779
Chords: ~ ir,
Root (Theo) B P.0.0. 629 2. _b.892y
Tip, (Theo) B.P. 137,85 1,3735
MAC NG [,
Fus. Sta. of .25 MAC S134,29 1. 49
W.P. of .25 MAC 299 2, 0u00
B.L. of .25 MAC 182,13 VERE
EXPOSED DATA
Area (Theo) ~ ft° 1752.2 0.17523
Span, (Theo)~ in, (from B.P. 108 ir.) 720,08 7.0 'R
Aspect Ratio 2,058 RS
Taper Ratio 0,24,51 C.o <1
Chords: ~ in,
Root (@ R.p. 108) £62. L0 50000
Tip 137,85 1,745
MAC 393.03 3,073
Fus. Sta, of .25 MAC 1185,31 1) 271
W.P. of .25 MAC 300,00 2
B.L. of .25 MAC 9l 26 2510
Airfoil Section (Rockwell Mod NASA)
i XXXX~64
Root = = @ Y, 199 to MAXA 0010 0,10 02"
Tip (' - 0,12 o,
Data for (1) of (2) Sides
Lleading Edge Cuff
Plantorm rea ~ ft2 g - WM
Leading tdge Intersects Fus M, L. @ Sta R R
Leading Edge Intersects Wing @ Sta SN g
s GE ﬁ “h
aRICINAL é’é‘m

OF POOR




TABLE ITII. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT: Exterral Tank (Tyq)

GENERAL DESCRIPTION: Confipuration 3 Exterrnal Oxygen Hidrogen Tark

Model Scale = 0,010 Model D~ winp Yo, S5-£0010€
V172-000038
DRAWING NUMBER VI78-000041
DIMENSION: FULL SCALE MODEL SCALE
Length~in, 1845 18 45
Max Diameter~in. __ 324 3.24
Max Depth .
Fineness Rotio (Length/tax. Dia.) 5.75617 515017
Areo~i‘t2
Mux Cross~Sectional 572.555 L 0.05726
Planform
Wetted .
Bose

Y




TABLE TIL.

MODEL COMPONENT:

MODEL DIMENSIONAL DATA (CONCLUDLED)

Booster (S,)

GENERAL DESCRIPTION:

Comfi~yration 3 Booster Solid Rocket Motor

Data for 1 of 2 Boosters

Model Scale 0,010

Model Drawing Yo, SSA-00113

DRAWING NUMBER

DIMENSION:

VL72-000C88
VL77-000036,

FULL SCALE MODEL SCALE
Length (Includes lNozzle)~ir. 1742.0 N VAV S (¢ R
Max Width  (Tank Dia.)~in. 142,0 1.420
Mox Dia. (Max, Nozzle Shroud Dia,)~in, __205.0 2.050
* Fineness Ratio 8.49268 __8.49263

Area~ft?

Max Cross-Sectional (Mozzle Shroud) 229,21 __0,02292

Plonform

Wetted

Base

# Length divided by nozzle shrcud diameter,
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Volume Description

I Data Figures (pages 1 through 894)
11 Data Figures (pages 895 through 1498)
ITI Tabulated Source Data

DATA FIGURES

VOLUME 1
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